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S§ |lKA WC of JoiSechie^ W 
JURY NIKOLAEVICH KHAZHINSK V of 
Festivalnaya ulitsa, 3, kv80 JURY 
FEDOROVICH YA K IMENKO I 
Novo-Alexeevskaya ulitsa 3 kv ifi' „ 1 

k" S Si °v U " tSa Y a ?' ,ova > 56 > Corpus 1, 
Kv. 19, all citizens of the Union of Sovi^ 

Socmhst Republics, all of Moscow U S S R 

do hereby declare the invendonTfor wh£h 

uie method by which it is to be performed In 

tenals to be heated through the furnacls 

X h at furnaces hereinafter 3 

vibratory-conveyor furnaces «=rmea 

vidtd COr a in ^hr 0 a t the inVenti ° n there is P'O- 
^ram.lar J?]"^«n^ furnace for 
Sevor^ e t na,S ' """Prising a vibratory- 
conveyor for transporting material between 
loading and unloading mfans of the foSe 
the conveyor including a vibratory channel 

lunT? & a CUrV . ed P ath and mounted on 
support means by brackets in * 

channel being electrically insulated from the 
support means by insulators, and the channel 

Embodiments of the invention will now be 
parucularly described, by way of example? 

mif erenCe to ac companying diagram- 
matic drawings, wherein: '"gram 

of afirswfh'L 1 P art - secti onal side elevation 

t Figure 2 is a section on line II-H of Figure 

Figure?; 3 " a SeCti ° n on line 111111 of 
Figured is a simplified perspective view of 



the first furnace; 

2 Figure 5 is a section on line V-V of Figure 

Fifufe 1 ?; 6 ' S a SeCti ° n ° n line V1 " V1 of 

Figures 7 and 8 illustrate the operation of 
unloading means of the furnace- peranon ot 
Figure 9 is a section illustrating the means 

tfE fiS \ ^^y-convefor channe 
01 the tirst furnace on a support- 

Figure 10 shows alternative' means for 
mounting the channel on the 
support; 

Figure 11 is a section through an insulator 
forming part of the channel-mfunting means • 
of 1" !? »» «*»oded perspective vtew 

l j ? eco " d v 'bratory-conveyor furnace 
embodying the invention; lurnace 

Figure 13 is a perspective view of the second 

Hiure^if? 0 ^ in « «W^£S*1 
seco^dfornaiV ^ dW8n,m ° f the 

Fi£fe?4; 15 " & ° n ,ine XV " XV of 

Figure 'l6 is a fragmentary perspective 

view of a support of the furnace- 

Figure 17 is a section illustrating the means 

which mount a vibratory-conveyor chapel 

F?^?^ ° D the s "PP°rt of Figure 16; 
1^ 18 15 a P ers Pective view of material 
loading means of the furnace ■ """cnai 

m^c Ur r^ iS a ,o plan vie w'of the loading 
means of Figure 18; e 

FiSfeTgf 0 iS a S ^ ti0n ° n ,ine XX " XX of 
ofth^Z u 1 1 S a sim P lifi ed perspective view 
J,^^™™^ Channel ™ d 
v;K^ Ure 22 is a Perspective view of a third 
.nveS^° nVey0r furnaCe embodying the 

of SThir^^u 3 ^ 10 ^ PCr?PeCtive View 
thiS 8 fu r rnai; iS * <" agram of *■ 
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Figure 25 is a part-sectional perspective 
view of the third furnace showing the layout 
of gas conduits of the furnace; 

Figure 26 is a section illustrating the means 
5 which mount a vibratory-conveyor channel 
of the furnace within a column or support; 

Figure 27 is a section on line XXVII- 
XXVII of Figure 26; 

Figure 28 is a perspective view illustrating 
10 the layout of the channel-mounting means; 
and 

Figure 29 is a section illustrating partial 
recycling of treated material in the third 
furnace. 

15 The furnaces to be described hereinafter 
are for the heat treatment of granular 
materials including damp powdered materials 
normally poorly transportable by vibratory- 
conveyors. Heat treatment of such materials 
20 is generally accompanied by the evolution of 
gaseous products. 

The first furnace has a vibratory-conveyor 
in the form of an annular channel with a 
typical working volume of 0.07m 3 and is 
25 intended for heat-treating materials at a 
temperature of up to 550°C over an un- 
limited period of time. The form of the furnace 
permits material to be heat-treated in an 
inert atmosphere if so required. The working 
30 space of the furnace is dust-tight and can be 
evacuated if necessary. 

By making the vibratory-conveyor annular 
in form, materials under treatment are 
periodically recycled back to where they 
35 were loaded onto the conveyor. Thus, 
materials which are damp when loaded into 
the furnace can be mixed with material dried 
in the furnace which greatly facilitates 
material transportation by the vibratory- 
40 conveyor. This is of importance for materials 
which are pasty in their initial state and also 
for processes in which the material is heated 
with liquid reagents in the furnace. A damp 
mated al lump moved round the furnace by the 
45 conveyor forms a dried-up crust which 
disintegrates under the effect of vibrations. 
Heating of the furnace is effected by passing 
an electrical current through the annular 
channel of the vibratory-conveyor; this gives 
50 a high heater reliability together with a low 
thermal time lag enabling rapid changes in 
the furnace temperature to be made if 
required. 

A detailed description of the first furnace 
55 will now be given. As shown in Figures 1 and 
4, channel 1 is rectangular in cross-section 
with rounded corners. The channel is 
mounted by brackets 2 which encompass the 
channel 1, on supports 3 forming part of a 
60 vertical support 4. Mounted on the bottom 
portion of the support 4 are 

four motor-vibrators 5 (Figures 1 and 3) 
energizable in pairs. Two of them generate 
helical oscillations under the effect of which 
65 the material being treated moves around the 



annular channel 1 (Figures 1 and 2) in a 
clockwise sense, in a top plan view, whereas 
the other two motor-vibrators 5 (Figures 1 
and 2) cause material to move in an anti- 
clockwise sense around the channel 1. The 70 
motor- vibrators 5 are mounted with their 
shafts inclined to a horizontal plane. The 
angle of inclination of each motor-vibrator 5 
to the horizontal plane determines the ratio 
of horizontal and vertical amplitudes of 75 
oscillations which, in turn, determines the 
degree of throwup and slippage of the material 
being treated as well as its stirring and degree 
of vibrofluidization. The motor-vibrators 5 
are fastened by bolts 6 to respective plates 7 80 
(Figures 1, 3 and 4) of the column support 4. 
Provision is made for changing the angle of 
inclination of the shafts of the motor- 
vibrators 5 to the horizontal plane in stepwise 
manner over the range of 0 to 90°. To this end 85 
each plate 7 is provided with a circular array 
of bolt holes 8 (Figure 4) uniformly spaced 
from each other and corresponding in size to 
the bolts 6 (Figure 1). Each plate 7 (Figures 
1, 3 and 4) is welded to the bottom portion of 90 
the support 4 as a chord plane 

and is reinforced from the interior with 
horizontal stiffening ribs 9. This ensures 
adequate strength for the mounting arrange- 
ment of the motor-vibrators 5 along with a 95 
minimum weight. 

The annular channel 1 (Figure 1) is en- 
closed in a detachable casing 10, the space 
therebetween being filled with heat-insulating 
mineral wool 11. 100 

The annular channel 1 is heated owing to its 
ohmic resistance when connected in an 
electric heating circuit through flexible bus 
bars 12 (Figure 4). At the point of attachment 
of the flexible bus bars 12, adjacent portions 105 
of the annular channel 1 are connected 
through an electro-insulating connection 13 
(Figures 2, 4 and 5) made as two flanges 14 
and 15 (Figure 6) separated by an insulating 
plate 16. The insulating plate 16 is fitted with 1 10 
holes for coupling bolts 17 (Figures 5 and 6) 
located at its periphery; at the centre it has a 
rectangular port 18 similar in shape to the 
passage of the annular channel 1. The holes 
for the coupling bolts 17 provided in the 115 
flanges 14 and 1 5 are made of two sizes, the 
size of the smaller holes being slightly in 
excess of the tread diameter of the bolts 17, 
and the size of the larger holes being slightly 
in excess of the head diameter of the coupling 120 
bolts 17. The holes of smaller size in the 
flange 14 are located opposite to those of 
larger size in the flange 15, with those of 
larger and smaller sizes being arranged 
alternately in the flanges 14 and 15. The use 125 
of the coupling bolts 17 provides an air-tight, 
vibration-proof, reliable, small-size, heat- 
resistant and electro-insulating connection of 
the said adjacent portions of the annular 
channel I. 130 
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Di£° r iQ tf VV ake of , safe ty a material-loading 
• SSf 9 , l F !g ures 1 and 4) for loading the 
5S» fit"*, tr H ated ' K E m ^rial-unlofd SJ 
5 SS^2li un, ^ d ' n 8 f he treated material, I 
5 gas outlet pipe 21 for the removal of gaseous 

with Slm ,lar insulation from the channel 1 
The treated material is discharged by un- 
in £ adm S. mean . s ( Fi g«res 1, 4, 7 and 8) formed 

thl ri^ht T e f ge 5 ° Ver la P each othe r so that 
and 8? " e ha , nd t edge shown Figures 7 
and X) JS bent upwards and the left-hand 

i < fSTT**- A Slit formed »*t*«a the edges 
1 5 of the bottom of the annular chute 1 Termin- 
ates w,th the unloading branch pipe 20 
Ttaecfiamiel 1 (Figures 9 and 10) with the 

bote 2 IS h m ? Un , ted ° n the supports 3 by 
bolts 24 and helical springs 25 (Figure 9) or 
20 disc springs 26 (Figure 10) ^ r, g ure or 

o Th f Vlv h ^ nin S f °rce of the bolts 24 f Figures 
9 and 10) is adjustable and is set up during 

mSTT ° f the fu , rnace such as to enawf 
->< ra d'al displacement of the channel 1 toeether 

Of t h he h clanneM tS H 2 ^ ^ «5S5SSE 
24 rf^S ^nnej.l by displacement of the bolts 
24 along radial slots 27 provided in the 

sizes'of tt P, f 6 ° f 1 th , 6 SUp P° rt 3 The ^e 
sizes of the channel 1 at 20°C and 500°C can 

channel at SSF- 2 f WWch £ ^ SS 
^^„ at 5 °° C is shown in dashed lines. By 

ctennel g i r f^ aI ex P a asion of the 

reduced. ° n the channel are « reat, y 

35 fh J h £, boIt f , 24 a i e e,ect "cally insulated from 
the channel 1 and the brackets 2 by insulators 
cLnS« by the t ? u PP° rt s 3 and the ret oS 

fiSssrsssr structure is aiso insu,atcd 

40 ceSSc SS 28 , 1 ! > uprises a 
ceramic collar 29 retained in outer and inner 

metal sockets 31 and 32 respectively by 
beads 30 of these sockets, p«-"vejy, oy 

45 thJlfnt^r!^ su PP° rti "g surfaces of both 
45 the outer and inner metal sockets 31 and 32 
are concentric and overlap each other in a 
plan view. The external supporting surface of 

SEFfflESirl* 31 veiled 

50 21™^ locate the insulator 28 in 

50 an opening 34 of a bracket 2 of the channel 1 

manner ** operates in the following 

A batch of material to be treated is charged 
55 &f ^ l0adi . ng pi P e 19 figures 1 

Whi f Channe ' 1 ^ hicn is resistance heated 

t^e m a ^ m ^° r - Vlbrat ° rs 5 are sw i^hed on 
the material being treated is conveyed clock- 

£m„. a o rOUn<i , th ? bottom of th e channel 1. 
Simultaneously ,t undergoes heat treatment 
60 ksting over the required time period 
Gaseous products evolved are removed along 
the gas outlet pipe 21 mated through a 

ISSfr ^ Pipe 35 with an "haust 
ventilation system. 

During the operating cycle, the material 



Sf£tl B ?f ed V T? S ° ver the s P«t section 23 
eft L C h° m ° f the channel 1 (from right to 
left as shown in Figure 7), the directed 
X ,braUons - caus *ng thl material to proceed 
further without entering the unloading pfpt 70 

When the treated material is unloaded its 
motional d.rection is reversed, the material 
now moving from the left to the righT-hand 
side as shown in Figure 8, and the maS 7S 

MRS? ^ * to ^ *SS " 

by switching over between the pairs of the 80 
motor-vibrators 5 (Figures 1 and^T 
«.rw unloadl,1 g means of the first furnace is 
reliable ,n service and prevents spilhn' of 
material being treated. If required, the pfe 20 

Z^°? Am £ thc treated material £n be 85 
utilized for drawing in ambient air. The fin? 
furnace can also be modified to operate m a 
continuous mode rather than in^tetJhe^ 

heSafte^ f U T CC - t0 be described 90 
nereinatter, has a vibratory conveyor in th<» 
form of a helical channel with, £ „ a 

Ihe helical channel 36 (Figure 12) of th* 
vibratory conveyor of the'sefond furnace^ 
of a rectangular cross-section with rounded 

sTpnortTT 3 ?n nd th iS K f3Stened t0 a ve "t£l 100 
E 11- In the b °ttom portion of the 
support 37 are mounted two vibrators 38 

Sem'of tU V T l Vibrat,0nS t0 a Sating 
%?fhuu $ ^ rnaCe ,ncludi «g the channel 

to betrl ed if" "TV"" material 105 
to oe treated is conveyed a ong the helical 

channel 36 upwards from a loading pipV #9 
(Figures 2 and 13) to an unloadinf p^ 40 
r«Tc CnUr - VIDra tory system of the furnace 

heW at%h P e n to g n h' 7**"* 12 and 14 > and ^ HO 
SDrines ^ t0 rP h b y tension members 42 with 
springs 43. The tension members 42 ar^ 

4) te mlde°al n T\t T ^ 44 (RgU - s 13 and 
formed L tht three-dimensional structure 
CI A u des of a Parallelepiped. 115 
Suspended from the outer frame 44 are heat 
insulating panels 45 made as folding doors 

verbal 'sIoTil 3? ( ? gUre 15 > bas ^ee 
^erticai slots 46 spaced around its periphery 

a ,- for example, an angle of 120° to each 120 

2S/ n a P J fn view. Each slot 46 ac Com - 

modates a pair of vertical plates 47 (Figure 

16) welded to the support 37 and co S 

5L ra ". SVerSe u normal supports 48 
Attached to the horizontal supports 48 bv 125 
bolts 49 (Figure 17) and spring 50 are 
radial brackets 51 (Figures 15 fnd f 7 ) SkS 

bracked ^"."l 3 f Because the radial 
orackets 51 are bolted to the horizonfal 

supports 48 (Figure 17)of the support 37 wkh 130 
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the aid of the bolts 49 spring-biased with the 
springs 50, the radial brackets 51 can be 
displaced radially with respect to the support 
37, during thermal expansion of the helical 
5 channel 36 (Figures 15 and 17) by radial 
movement of the bolts 49 in respective slots 
52 formed in the supports 48. Expansion of 
the channel is as a result of heating caused by 
current flow therethrough when connected 
10 in an electric heating circuit through flexible 
bus bars 53 (Figure 12). 

The radial brackets 51 (Figures 15 and 17) 
of the helical channel 36 are insulated from 
the support 37 by the electric insulators 29 
15 (Figures 11 and 17). 

The loading pipe 39 (Figures 18, 19 and 20) 
is cylindrical in form and is connected to an 
intake turn of the helical channel 36 with the 
help of a pan with a bottom 54 sloping 
20 relative to a horizontal plane. Pan side walls 
55 (Figure 19) are made arcuate and concave 
and merge smoothly with the outer cylindrical 
channel wall and with the loading pipe 39, 
the lines of junction A of the side walls 55 
25 with the loading pipe 39 extending along the 
half of the cylindrical surface of the loading 
pipe which is remote from the channel 36. 
The junction elements of the loading pipe 39 
and helical channel 36 can be made from 
30 stampings 56 of the helical channel 36, one 
of which is cross-hatched in Figure 19. 
Material being charged into the helical chan- 
nel 36 through the loading pipe 39, will move 
down along the oblique bottom 54 of the pan 
35 and will simultaneously be urged against the 
concave side wall 55 which serves to turn the 
material to move tangentially to the channel. 
In this manner, material is smoothly fed into 
an intake turn of the helical channel, maki ng it 
40 possible to avoid accumulation of damp 
material in the material loading means, to 
eliminate hazardous stress concentrations in 
the material intake of the helical channel 36 
and to enhance the depth of filling of the 
45 helical channel 36 with the material to be 
treated. 

The described form of the loading means 
of the furnace thus not only makes it possible 
to reduce the size of the loading means but to 

50 obviate accumulation of material therein. 

A reduction in overall dimensions and 
weight of the loading means decreases 
inertial loads on the most stressed portions 
of the support 37 of the furnace. This, 

55 together with the elimination of stress 
concentrations through the use of radially 
displaceable constructional members, and with 
the reduction in the area of apertures in the 
column support 37, considerably enhances 

60 the operating reliability of the furnace. 

The design of both the unloading pipe 40 
and pipes 57 (Figure 21) for the removal of 
gases are similar to that of the pipe 39. 
Ventilation of the working space of the 

65 helical chute 36 is effected by drawing air 



through it. The air is supplied through air 
intakes 58 located on one side of the helical 
channel 36 and drawn off through the pipes 
57 positioned diametrically opposite the 
intakes 58 and coupled through flexible pipes 70 
59 to a vent header 60 itself coupled with an 
exhaust ventilation system. 

The third vibratory-conveyor furnace will 
now be described, this furnace having a 
helical vibratory-conveyor channel with a 75 
typical working volume of 6m K The furnace 
is intended for the continuous heat treatment 
of loose material at a temperature of up to 
500°C for 25-30 min., the volume of gases 
drawn off into a ventilation system of the 80 
furnace amounting to not more than, for 
example, 2000m 3 /hr. The discharge rate is 
limited by the gas flow rate in the working 
volume of the furnace at which material dust 
carryover reaches an undesirable level. The 85 
gas discharge rate can be adjusted by varying 
the parameters of the exhaust ventilation 
system. 

The third furnace (Figures 22 and 25) 
comprises a support in the form of a casing 90 
61. The casing 61 accommodates an open 
helical channel 62 (Figures 24 and 25). In the 
bottom portion of the casing 61 two vibrators 
38 are attached to a bracket 63 (Figures 23 
and 24), the vibrators 38 imparting helical 95 
oscillations to a vibrating system of the 
furnace which includes the channel 62. The 
bracket 63 is bolted to the casing 61 through 
a terminal belt 64. The entire vibratory 
system of the furnace rests through springs 65 100 
(Figures 23 and 24) on a frame 66 mounting a 
busbar panel 67 for supplying power through 
flexible busbars 68 to the resistance-heated 
open helical channel 62. 

The gases being evolved are removed 105 
through diffuser D and a metal pipe 69 
mounted axially in the top portion of the 
casing 61. Ambient air upon entering the 
working volume of the furnace is heated in a 
heating apparatus 70 (Figure 23) communi- 110~ 
eating with the furnace through a flexible air 
pipe 71. The material admitted into a loading 
pipe 72 of the form shown in Figure 18 is 
conveyed upwards to an unloading pipe 73 
under the effect of helical oscillations. The 115 
unloading pipe 73 is mated with other 
technological equipment with the help of a 
flexible metal pipe 74 of a small cross- 
section. 

The furnace assembly includes thermo- 120 
couples 75 mounted on the casing 61 at 
selected points to enable monitoring and 
control of the furnace operation. 

The casing 61 forming the support com- 
prises inner and outer cylinder-shaped walls 125 
76 and 77 (Figures 24 and 25). The inner 
cylindrical wall 76 is perforated to enable the 
channel 62 to be blasted with gases through 
openings 78 in the wall 76 located along the 
top edge of each turn of the open helical 130 
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& n tSS6 1 5,JT ce ,imited by the 

uncai wall 76 of the support has a bottom 70 
w communication with the lowest ton if the 
open helical channel 62 through a chute 8 0 
and 77*^ bCtWeen the cylindrical waffs 76 
3,- * CtS 5 s a e as conduit for supplying 
ambient air through the openings 78 into thf 

rMs ng fed V °fr me 5f V he Y'brafon fum^ 6 
10 (Figure | 3 Wo ,h/ he h l ating a PP ara tus 70 
and 77 th! * he u sp ^ ce betw een the walls 76 
and 77 through the flexible air pipe 71 and 

urfacTfl £gg the ^o-contcal 

S 77 inrf " P % re 25) ' the ext ernal 

15 Sfts 84 of c^J. hr0at 83 ' and four ver tical 
snaus 84 of small cross-sectional area. 

shafts ri^? 8 flow throu S h the vertical 
Woririn. ° cludes 1 . dust section from the 
woriang volume of the furnaor intn. th„ 

20 K U H nd,n8S - The verbal Thafts 84 £e 
S3 7 Tr ed K iate ° f o the ^"drlcal walh 
encIosed]„Tte 85 ° f the ^ conduit 

walls 76 »L 7-7 SpaCC bCtween the cylindrical 
t«™ J ■ Jf 1 7 "1 arran ged above the lowest 

25 cates wiS'tif.^ Ch \ nnel 62 and communt 
(F gurrS/fn thi ter , thr °, Ugh an a P ertur c 86 

&e\VoV h a ruS87^ ,lndriCal Wa " 76 
. Material spilled from the bottoms 79 and as 

30 iLwTuuln^f ST Ctafc ? 80 - d ^on o 
inf« » n of the °P en helical channel 62 

into a zone preceding the loading zone into 
wfcch material is charged through^ Taafng 

35 27 T and OP 2 T> "if ^ Ch ^ nel 62 < F, 'g ure s 26, 

H»fl.r»" , 76 and interconnected bv eas- 
40 S plates^ 89 (Fifi ,T S 24 and 28). 

raaiai oracJcetb 88, the open helical channel 

45 SiiTiS#!5. n,di S I crosspieS 1 ^ 
trigures 26 and 28) through which the or*>n 

5f bo ts^TaL 62 is susp i" ded sm&ss 

bracked m r% ~ Spn ?P 92 from the radial 
2 ( F, .gures 26 and 27). Owing to the 

55 Hf v Channel 62. The latter is heated owine 

an ^Stric W ° n ^ COnnec ^ d - 
fl«ihi» k 1 heating circuit through the 
flexible busbars 68 (Figure 23) 

28) of ?hJ*l "o^Pietw 90 (Figures 26 and 
^8) of the hehcal channel 62 are insulated 

insulators 28 (Figures 28 and 29) 

The loading pipe 72 is mated with the intake 
turn of the helical channel 62 w th the Telo 
« SCto^tf obli .^ e , bo »o- inVmanS 
similar to that previously described for the 



!-uma n cf Pipe 39 and Channel 36 of th e second 

SSSjaTSlS 8 -° f a fraCti ° n ° f the Sed 70 
channel £ | he '°, West turn of 'he helical 

9Tol?ntbii q uJTan b 97 fenT C ^ 

c^d'c^^^^ *■ 80 

Kl U eTo d i dr i C H d material P-rf rhrou'S Ee* 
«i« V he lnt ernal cylindrical will 76 

■SSfSSS 2 ° n ? K the ,0 --Uurn a of S 
between the surface of &b5&JE3Fa 

enhances its throughput capacity * a " d 
and is set in position in accordance with fhf 
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ance with the process technological require- 
ments by varying both the vibration ampli- 
tude and angle furnace. 

Gaseous products of the heat-treating 
5 process are removed from the furnace 
working volume by drawing them off into the 
exhaust ventilation system through the 
diffuser D and the flexible metal pipe 69. The 
furnace can be ventilated either partially by 
10 removing only an excess volume of the gases 
evolved (in this case the opening for the 
flexible air pipe 71 is closed) or completely 
with a full removal of the gases liberated from 
the furnace by drawing ambient air through 
15 the furnace working volume. If that is the 
case, the air heated in the heating apparatus 
70 flows along the flexible air pipe 71 into the 
space between the two surfaces 81 and 82 to 
be admitted through the shafts 84 into the 
20 bottom portion of the space enclosed 
between the cylindrical walls 76 and 77. Next 
the air enters the working area of the furnace 
through the openings 78 in the cylindrical 
wall 76 and on being directed by the gas- 
25 deflection plates 89 passes along the helical 
channel 62 to be discharged through the 
diffuser D into the exhaust ventilation system. 

The described vibratory-conveyor furnaces 
can be advantageously used in the food, 
30 pharmaceutical, chemical and other indus- 
tries, for high-temperature drying, roasting 
and heat-treating of granular materials. The 
furnaces can also be used as high-temperature 
chemical reactors for carrying out processes 
35 wherein strict adherence to prescribed tech- 
nological parameters is necessary. 
WHAT WE CLAIM IS:— 
1 . A vibratory-conveyor furnace for gran- 
ular materials, comprising a vibratory- 
40 conveyor for transporting material between 
loading and unloading means of the furnace, 
the conveyor including a vibratory channel 
following a curved path and mounted on 
support means by brackets in a manner 
45 enabling radial movement of the channel, 
the channel being electrically insulated from 
the support means by insulators, and the 
channel serving as an electrical-resistance 
heater for the furnace, 
50 2. A furnace according to claim 1, in 
which the brackets are attached to the sup- 
port means by spring-biased bolts radially 



displaceable along radial slots provided in the 
support means, to move jointly with the 55 
channel. 

3. A furnace according to claim 1 or 
claim 2, in which the channel is annular in 
form. 

4. A furnace according to claim 1 or 60 
claim 2, in which the channel is helical and 
the loading means of the furnace comprises a 
cylindrical loading pipe communicating with 
the channel via a pan with an oblique bottom 
and concave side walls which merge smoothly 65 
with the loading pipe and with a cylindrical 
surface of the channel, the lines of junction 
of the concave side walls with the cylindrical 
loading pipe extending along the half of 
the cylindrical surface of the pipe which is 70 
remote from the channel. 

5. A vibration furnace according to 
claim I, claim 2, or claim 4, in which the 
channel is helical and the support means 
comprises spaced inner and outer cylindrical 75 
walls, the channel being mounted on the 
inside of the inner wall, and a bottom wall 
bounded by the internal cylindrical wall, 
the furnace including a chute vibratable to 
transport material from the bottom wall to 80 
the channel, and the space between the 
cylindrical walls forming a gas conduit the 
bottom of which communicates with the 
channel through an opening in the inner 
cylindrical wall, the inner wall being per- 85 
forated to enable gas flow from the conduit 
onto the channel. 

6. A furnace according to claim 5, in 
which the unloading means includes a dis- 
charge pan, a recycling passage enabling a 90 
fraction of the treated material to be re- 
cycled, the cross-sectional area of the passage 
being adjustable to adjust the fraction of 
material recycled. 

7. A vibratory conveyor furnace sub- 95 
stantially as hereinbefore described with 
reference to Figures 1 to 11, Figures 12 to 21, 
or Figures 22 to 29 of the accompanying 
drawings. 

MATHISEN & MACARA, 
Chartered Patent Agents, 
Lyon House, Lyon Road, 
Harrow, Middlesex HA1 2ET. 
Agents for the Applicants. 
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